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Abstract : 

PURPOSE: To well control a discharge speed or refill frequency even 
when the temp, of an ink jet recording head discharging ink with the 
formation of an air bubble changes by environmental temp, or self- 
rising of temp. 

CONSTITUTION: When the waveform of the drive signal applied to a 
heating element for generating an air bubble in ink by generating heat 
energy is set to a double pulse (split pulse), the generated air can be 
increased in the expansion speed as shown by a curve C (the inclination 
of the curve C) and, as a result, a discharge speed can be increased. 
By this double pulse driving, the circumferential temp, of ink (the 
temp, of the recording head) can be set low and a defoaming time can be 
shortened as shown by the curve C and the lowering of refill frequency 
can be prevented. 
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Ztl\Z&r), EfiKy F#-FUyvCte;*M 
F*fcll«c»-3fc3fet©&»©»»««pIIBi:ft*. 15, 
16^W17, 1 8ttEflbA>y F*-FUy^COjfe 

□ -51 5, 16 ££#17, 1 8 tt^B|j*G>BMare 

-^jc±oTK»*nE»ii*p&«ai-r*. ccd«m 

* ft £ E»8I# P liEftA y F * - h U y 5? C (DPt W □ 
ffij^KS ftfcffil::**!*] LE&® £fliJST£o 
[0 0 6 9] ES^y F*-FUy^ClC«kSE*<B« 

erst**- h u ^> > c0^l!)oJ|gft@^{zs^TIlI 

n?tl*t&LTWlVf1t*Vy73--y hT&D, *^ l J 
yi?2<0»ttlCffftoTH*£fc&rftHCX7< F*JfgT 

»J 7v2^-^^VV3>IC^5t#IC«, EJi^y 
F»fc»^UT^n**^ylf>yi-5. IsIttS 



(8) 4MB¥5 - 9 2 5 6 5 

rL-yhicfe^r, 4oifeitf4 0 2it ^n-?n9 

^bT>^»»i:LT(0*l*«t«JB2^U-F, 403 
\%%\ W-YA 0 1 ^^'J-->^-r^fc^lC, M*. 

[0 0 7 0] 5 0 Oli^r y?n.~y h3 0 0 

fc^LTEB-Ny FOi±aia*«tr;-?-©jStt^6-f 

[0 0 7 1] Hi Iliil0^yx7 hESSfill* 

i0 [0 0 7 2] ZL CT, 8 o 0tt±W»«&ftfn>ha 

WAtfv-f ^nn>tfa-^»!lCDCPU8 0 1, -£cd 
^JBt»iSbfc^n^7A^H7 tC^LfcT— t 

«1/&ROM8 0 3, &£Zm&y £ -*$:mmtZ>mi& 
*fP»ffl©««»eKH'fcRAM8 0 5£*tr*o 8 1 
OttKft^-^oftlMlftftr^XFftlt (H«KWD 

nv>F, Xf-*XSWIM>^-7z-^ (1/ 
2> F) 8 1 2fc#LT3>Fn-5£3afi$n*. 

[0 0 7 3] 8 2 0tt«RX-f y?8 2 2, ES (3tf 
-) S&£m^T5fcfc<£3b!-X<>y^8 2 4fc£tf 

8 3 O^-A^a^^-f^a^ 
yy2©*t«fettffl-r*fc»©-lr>1}-8 3 2 % * 

fcffiV>&-fe>*8 3 4»» *«TOfc*UHT3fc»flMz 

50 [0 0 7 4] 8 4 OttEftx-^fcJ&CTEft-N? F 

FF7-f/tO-«ttWEt-^3 OA, 

3 0B%mwiT2>z.t\z*>m>t>nz>* set, ss-t 

>it2 0A, 2 0B^6M*«kd«tt3>Fn-7 8 0 

0 lC A*T*. 8 5 0 tt** U y 5? 2 (H 

1 0 GXfefrtflR]) t^RS-frSfca&CD***^-^, 8 
5 21«01?7<AT*S. 8 6 OtemM^-fTft 

[0 0 7 5] ±5EO-f h'ESSBtt, 4fiO 

ov>tB»Ay F*-FUyy**A, ^ne>&E®A. 

:y F*-FUs;vfctt1f*E1tffl©EEPROMl 2 8 
3WR»6nTVi*. ROM 1 2 8 t*JftSnfcif*tt, 
O^xy hE»S«CD«JKIS:A«FlC||*ttl$n^. 

fe, Fvx-fx-f >y (HS) , =t-9 

50 teJllZfaKTrnfeZtlT^Z. £<Dt-7)IX*1>2\Z 
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(9) 

15 

for, *#mr\tftm/vixmmmmMmz&tfz7 
me, 7\z^bftmr\t, (s#) tfi 

(1. 8 7 /i s e c) iI^J6e>n^o 

[0 0 7 6] HT, ROM1 2 BfcttJftSftfc^y Ftif 

[0 0 7 7] gfflil, E»^\y H©»^^y HH#© I 
DSf (y'J7^) , <0tt*&#£U tOy»J7 
;K^©flt#«iLtf, FFFFH^S. vU7;U# J0 
WF F F F Hft 5 Hftti L i«iU7 - tft 
5o vU7;P#^FFFFHT)4&ntfAy 

nt v ^ iE^cofeg \zmm s nx ^ s a> e> n 

So 

[0 0 7 8] 8*$nTl^^!y F*-HJ 

Wi*7T*fc. f«0Ay FT*n«89lO'Vy Ftif 
(y'J7Mf, WWXP. O/VIX 

tt, KttHtlEtt, »iS¥J!S, * 
gf^RAM 8 0 5 icESU SrS^y H««fSn 

S/x-^-f (HS) 'Sy pffig 

[0 0 7 9] Eft^y HOB»*fr©ttfelC^V^ 30 

[0 0 8 0] nenr, *»*frfcttttWfcH4T*;W 

SCH H^ROMflWItbTID** fiflMI, 

/^xpi tmrsx-y^-f >^»ttti^y f 

B»*fr£LT/WXPi Of-^W>^^t 
Ps B*5£J&*. 

[0 0 8 1] /U^XPa <7)7 L -^;i/#^>^1f^ * 40 

^fclCJzOft^y HJcM3MK»*fr«:K3eL, ES^ 
y FOROM1 2 8fcflWltUTE1t$1i:T*<. 
[0 0 8 2] BULK'S fc. FKft^frK^fflOx 
>*£^y F©ROMW*£l,T«*&trC 

»«T*^t39«PltBtftO, 3E»SM»^!y FftfflVifc 
So 50 



#H!¥5-9 2 5 6 5 

[0 0 8 3] yut-h/^xtcBBTSx-^U^O 

TfeD, ht. cnir^v^rfsmicrarso 

[0 0 8 4] KOBlIi±t?ftAy Hcotttb 

Saj£££*PB»&tt (HAfct ^yFfi*:T B =2 
5. 0 TO CDSg^TBSjSff : Vop=1 8. 0 (V) 
(D%}\Z, Pi =4. 8 7 Usee) TPs =4. 1 1 
4 (usee) O/WXfc^*) TfrK *r<Dm&M 

&vtmm : vdh <h-r*. g^etma : v D0 = 3 

0. 0 [ng/dot] i:©a«:V B o-VBi€r*«), £ 
SE»^y F©»ttlCcfc*B:ffl*0*5>lCcfcoT^ r U't 

J*W>*1#$B<hLTROMl 2 8tCE*Sii:T*<. 
[0 0 8 5] fcj3, £0£5£frfflfiiCcfc£7>^#tt 

F/WXifiPi <oix-^JKZ)JCfl:»±AVt*b<U 

[0 0 8 6] ±JCU&^Ut-F/^XPi CUt^f 
FTtt, CsyFBflO jMRVME. #J*ri 

5. O , C0l»©^ r Ut-F/^XBPi Z>±|g{6£g*P 
Bft-fcfrOiifEtt (MAtfPi = l. 8 7m sec) £ 
Dfi<UTttffl*64>fc<U SWlH:fflfiVjo = 3 0. 
0 [ng/dot] iCiE^tfScfcilcT*. 
[0 0 8 7] 25iC, ttfflft0>4>fc^E»'\y FTfcfc X 
«fift^*Jpfi*OI*O^Ut:-F/^x«Pi E>ftt£ 
g*PB»&#«k 0fi< LTi±ttJfi£#< U g*Pti:fflfi 
V B o = 3 0. 0 [ng/dot] fciE^tSiStCf 
S. 

[0 0 8 8] £^±Ock3^, y^t-F/^XPi CDP 

wMWW*ff5&je>©x-^;P#^>^^y fcdro 

M«« t LT«*& t! !1 1 i T*#«©R€*ft 
(Kft*fr) SjE^S^t^T*. ^yF*0ttflML^ 

frr>frs\y F©*WDft|«!I±S**— HU y^y FcD 

3XF*feiS«S*5^t3SSRrtBt«:*. 
[0 0 8 9] BU, HI -HI l^#^>UTiftWUfeJ: 

/^x c:t«c J: rj, ttffl***^fl:T#5 
-^"C, ESAy FOfiLffsa^MJcilMPr^^tt)^ 

[0090] (heis-e, 4>9<Di>tammt't>f?mm 

it«^Sv^S, ttflia«»*fr<&r), *sii 
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liKT©* o \z®ffi$ z> £ ttfTZZ. 

[oo9i] rut>-*>, \±mmm*vi*i , ^ws^m 

[0 0 9 2] 

[R3] Vui =k (dVs /B t) /Mi n k 
uuT, kl±JtM£ft. 5/5 t f±WflBHBIT5ffl«» 

[0 0 9 3] ±a*6»*SftSJ:3K:. ttffi*Stt;k 

ttaj**4>&<u *«ttx/*fcBft}a«)«» 

HI iSfcBLTBMBLfciSie WEtr6«t*4-r 

^LT, £©ft»<DBlK»*tt^>£fiBE (Eft 
[0 0 9 4] 0 1 3 (iftttO£Attm t (h^CDft^ V 
[0 0 9 5] RB*. ttia, btt> BIMtWSHIS 

e> , e&«©«#, -r&to-sieKaste* Eft a, y h« 

K^»w«c»Vift^Ofiftb055r^$Vi. 
[0 0 9 6] K±©^t*6, Eft^yHtOftflE, t"ft 

[0 0 9 7] tzztf, ELbcoj; 5 tcEft^y HtOflft 
[0 0 9 8] CtDckSfcS&Kt fiSbOl&OM 

>9<D9&im^itib\zmte<Di$mifi& 

[0 0 9 9] *56Wm, E»AyH©l*» 

[0 10 0] SI 4tt«j»* : f«rB»i"*/^Xi:ft* 
[0 10 1] SI 4\Z&^T. 9m*T\Zz/>!f)WV)s 



#P¥5 -9 2 5 6 5 
X#ft*>±#0, t..T?IBIi#i*OttH«IM 

iST** *oft, ti ^EBB/WXttfi-fcT*** 

siis^ii^o, ^©&, ««t»ft«fjat.rTiHi6'r 

[0102] ::t> 5/>y;wuaA£WinLfc»& 

[0 10 3] ftoT, ^-(D^^M^L^iS'&T'b, 

[0 10 4] EO^/WWaTRttJlfftBltl 
L&Bfcfctt. HI -HI l^TKWbfc<fc5(c, Eft 

[0 10 5] ±ML1t?7)WVVX 
)VX) fct^T, Eft^y H<Z)BS!&fr^»E»«#± 
©■ft»*©ftfrfc#UT, *<D/Uia<B©#*UV« 

[0 10 6] 1) ft^JPi , P2 p Pa fc^TfcWT 

in&S (Pi ) tSEfca^Si*. fluLPSIBPi -*fc 
■T*t, Win«k« (Pi ) ^ *B©«S>»/^XPi 

[0 10 7] *5EWT», ^©jftft#BLfctt*, S4JD 
|Ro;ijVX<DWJDNfWPi ir*fLT, ftcihWlio^raP 

2 fiPi ^p a ^sijBrsctTHJai/^xPi £££ 

BB»a:PiBB«ftlK»f*Jlt*«"C*, ^O^fM^fr^ 

©WHn^ffiPB IC^-UT, P* <P 3 $rffiS"T^)ili: 
Tf, 4jL6nfc*«©B»BBrt"rt»*J:^Wao-f> 

P2 ^p 3 ffiMWn 

WJnSS (Pa ) t»ifi«j* (Ps ) t<Drty>Ztfitt 
[0 10 8] ftoT, *R«BJC*ViTtt, Pi ^P» 

<p 3 t*ar*2:i3»«*tff*bv^fcica*. c<o 
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nfzmmmzfc* z twmm<»mm\z}$^T\t%m%<D 

^3I5i:5TS0, fEl!) 15 (V) ^^130 
(V) <Dm®TWfi£2tl%. ±E*frPi ^P 2 <p 3 

\zmmmz\t 1 o kh z ^±cos^fe«ic*ruTffi*T 

[0 10 9] X, P 3 ©«t*WLTt>«S»fiK©3fcft J0 
T. ±IB*frPi ^P* <P 3 tt*»T*»&»**«# 

[oho] 2) *E«it*ic«i;fcttffl«B3e^fefc 
^T&TKsrrs. 

[oiin -r>^aifflsvd(pi/dpt) a, n^sg 

t. «ESlfc#0<>*#** d'J777>*-« 

4 0 0 dpi OHS»aET^^E«S:Rj|Ei:1-StC^ 
SE&«*II*fLTjf58n l/mm 2 OO^Jia** # 

»**«"r*ttt, tttfifiVd 0 (pi /dot) ta 

[0 1 1 2] ftot, •fcD**ttft««BftfcLTf±, 

±epi ^P2 <P3 £«£L^±Ei£tfjsvd£# 

t>t\Z>£o\Z, Pi SSEJE-r^^tT, «ES##*E 
[0 113] 3) Bft«&»©«±«HlCO^rSE^ 

So 

[0 114] BftAttftf (KHz) tt, eflttft^U «?0 
jWR£Sft*fc, linfcfcCTBWH^fefcS*. T 

BH*#*-rna:, B»HS$tf«, 2kh z -2ok 

[0 115] 4) mm^y FOttffljfc*n« tu HO 
*B» (#^ny^«fcj»kttfflftffftoTff< 

N.ei ) o*££#irrs. 

[0116] ±E^y;^;i/Xco/^;vxffiPd 
£Pd = Pi +p 2 -h Pa t^srnn Pa og* 

tt, S»±T/xib (TrBft^SB) tTSCttfT* 
S. L*U Pd =T/n. tbfctt, *?D^(D 

B»omit«aWfc*nxh->*££i;, O^lc^F 
Bfct"*. cofcgK ftt/ny^OBftolBt/WXO 



»H¥5-9 2 5 6 5 

^;u/wxic&Bfc(5fiflP. liPd +atM. 

[0 117] «oT, ±E*frl) ~5) COTT, P n 
O&* (Pa ) H (Pi ) bii =T/Nb =1/ 

(ni f) TfetK Pd <1/ (m f) 

5. &#3) ctD2^f £2 B 

mm&R&zommizibztt, Pd < (2n, ) 

So 8flOttfflPTl^n5/^fr5t*. 
UJPOftm ^n-?tl6 4«, 12 8®, 2 5 

&ntf, m tt-tn-ftis, i6, 32^^ t&, 

n, =ltf£Z>* fct, fl^Hiu =80£#±EB 
»J3&ftO«fiffiT&* Pd <1/ (2X8) ..tc, "Ttt 
fc>^ 6. 25/xsec<Pd <62. 5 a s e c tfo 

[0118] ®m\z, ^n^ens^f (^2 o> ot* 

Pd <1/ (5m ) , 8£f «2 0) ©t*, Pd 
<1/ (8m ) , 10^f «20) 0££Pd <1 
/ (10m ) tfcSo 
[0 119] &tzs ±.m<D&o\Z, Pd =Pi +P2 + 
Ps <1/ (ni f) ©Bft£fi&TPi, Pa , P 3 
oBfcttKT© J; "5 ftHHKtffc *. 

[0120] 1) Pi ifi£hjU\z/\^<T%, ^ta-rs 
ic^a±#$op 3 sweai&ct. 2) Pi com±m 

tt, PiO/U^O^TSS^L^Cto 3) {fclt/^ 
;i*<BPi ti. (P. ) ... ©*H«:iijfcfe^*frTT 

[0 12 1] ±ESa«T?RWLfcB:ffiaKIH«l 
RESIK*0»B^i:TEfiA 1 y H&«eMK» 

^/p; hEfiS»lC5lfflUfc#yJCO^TRWrs. 
[0 12 2] n-h3ffiSr€fflrS*^i3RWE 
SI^W:AaWS<T^, «ji«t^OHPfflJ|ffiat*0-f 
EiRttlc^S feOH^ViTttn v 2 U >^h"7^ > 
yfc£lC,fcOE»'\y Ht«E«MEft:tOft«^»*L 

n-hffio*^ttffiR8E«=0. 7mm, DtffiMS= 1 
2m/stU 2m 
m, ttffijtS= 16m/s iC^TSo 
[0 12 3] £0±5fcttffliI*OfflWtt, 01-01 
lTRWbfeE»^y HB«0«WK:J:oTE»'Sy H 
omS^iS^b, *6fc^;W^XO«1DO/^Z«r 

[0124] &s±(d^o\z, mmmm&±^m&\m 

ttimm**£<-rz>Z.t\Z&r), ttffi<>^«oSr#& 
■©rtiWftCftViJ:3fcU *#mSof£T^I»it 

[0 12 5] ^IC, *55W*^E/^n^U>^JCj|fflL 

[0126] ^o^u^tt, ^g^tcsif^ns^ 
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21 

©jtttWfi^ (Ee&&o&^) 

[0 12 7] fccfc, ±B§amT?tt, jf?)WVl*<D7 

ttffl**<DIHW4, ±WrlK6tt1\ tf~ 

[0 12 8] fc*, *5SWtt, 

(«H*««ft«**#^^— ' SfJHB fflE&x # 

[0129] ^cDftswasi^isaico^Ttt, 

«, *HMMMM 7 2 3 1 2 9^BJJffl#, n«4 7 4 0 

nt>n^(on, «rfcj6*ttt«n&*# oqt 

f>lTH *B*SW!g4 4 6 3 3 5 9^93ffl», 

4 3 4 5 2 6 2^K«*-E«$nTV^«fc'5^t>CO^ 

SWKBfcBNMMM 3 1 3 1 2 4^W»l»lCE«*nT 
[0 13 0] E»^^ FOflMcfcLTtt. ±&tf>#9?liS 



*JB§¥5-9 2 5 6 5 

22 

oms^Mfc (\M.mwm8£&£rz\mnmm.m omz 

£#Hftff!g4 5 5 8 3 3 3 4R«I*, *H»flFSl4 4 
5 9 6 0 0^»«S:fflVi&«|*'b*«W^Sn-6t> 

nxu y Ksm^sR^m^co&taiffit-rs^sffl^ 

*t 5>#HBS 59-123670 ^«*&X*Jl<*CDE 
£!ftgl&B 5 9- 1 3 8 4 6 1 ^fRt*^fc«ldt<h LT 

[0 13 1] $51;:, EflttKWflk?e*EMfcfta 
fcEft^y HtLTtt, KftE»^y HtDfi-g-frUcfco 
[0 13 2] im*/t\ ±«®±53&:^U7JV^^^O% 

oTfe, Kfi**ica^nfcEe^y h, *5Vi«g 

[0 13 3] ^fe, #ISK<DiBSgg0««<hLT, E 

a, E»tt4ffl©ttffi*ff&5^«ttta*a*#if*^ 

[0 13 4] ^fc, ««$n&E»^y HcoajRft^L 

**«»^ 6 n& E^fe^SS$SlcT^1g& 

±K "T&fc** «*>iE»*«©E»^-HiLTtt 
Hfi^c7)^fe^^(7)E® : t-Hfc^"Ct4^<, lES's 

^fc«««Cfe*«MI4tt«)T«»T?fe*. 
[0 13 5] ^^tCiniAT, K±RMU&*»W*«« 

y h^Tl4-f >^S<*€r3 0t:^±7 Or^TOffiS 
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^. MxT, IRX*;!^*****. <>^©H»tt 
6 «fl««^ttifi!s©I*** t bT«ffi it t 

a*^fcTl«Mlcl»±T*fc&* Sfcli-f 

>££JBV>Tfc«fct'>. ^TnicbTfc&x*;^© 

&$BS5 4- 5 6 84 7#&«»*V>fcMMIW6 0-7 

1 2 6 0*&*fcra*n*J:3fc, #?l«^-M3« 
4fcttJCa?LIC*ttXttH»«ltLT«»*nfctt* 

[0 13 6] ZZlZtiQlLT. *5MJH>i^xy hBft 

[0 13 7] 

in««R©« * ± o fc sow *§-<£> ^ * jfcfT-r * « 

T 5 {t^co^SS tc ck o TRtffi * *15 -f > 2 (DUSt* fmffl> 

«*tRiffa<fi:<tt«-e#*. wmmmz 

[0 13 8] ClOjS*, E*^? HCDSS^SftfiS^ 



13) 4$B8¥5 - 9 2 5 6 5 

[0 1] 

[^3] (a) :&«kt; (b) tt*»«-effl^fcE*^^ 

[04] *JHI!ir***ttffl*i^l'X«iOH#** 
[0 5] *58WIC3S»*5ttH*i^y H«*t©B«t 

jo ^*r«0T*^ o 

[0 6] * S 93 CD - *ES£#J 0 t^— (3 i£S L 
[07] *«W0-*«f!CHL'^ H«*fc^nJCj» 
0T&£. 

[0 8] *»wcD-*]ffi«tr^35i^/i;^i|B*W^-^ 

[09] *»WO-*MWlcffi^fcb-^2K-FO«El6 
±®0T&5o 

it? [010] *589!©-*llflIlC3^^*7**7-^U > 
*£>&8i0Tfe£o 

[011] ±E7 r U>^OIW»«lri&fe*'f^Dy^HT 

<£>£>o 

[012] -f>^aatB:IHa«fcOR|ff«:*-r«HT 

[013] -f >^*irs!*bfc»?aofej*as&^"r« 
0t&^>. 

[014] »«k*?^BiroTaB»^;v^Jw#Ts»jft 
ig^iast^?a#«(D^ft:^^-r«S0Tfe^o 
30 m^o&m 

i mm&£&# (tfciai:-^) 

3 -Y>£iffi& 

7 qtan 

9 t-*#-l* (S iSffi) 

1 1 

2 OA, 2 0B taK*fe>it 

3 0A t 3 0B MiUfflb-^ 
801 CPU 

40 8 0 3 ROM 
80 5 RAM 
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[Bl] 



t Z (V) A 



vop 



— Pi — » 



P2 



Pa 



T 2 



t()jsec) 



[08] 



20msec ^- 




Tn +Tn-l+Tn-2 +Tn-3 



Tn = 



S82 



S83 



I . Tn-TrvK-AT 
2.lTn-Tn-i|£*T 
3. Tn-Tn-i>AT 



S84 



S85 



S86 



Pi 11 ->*t1 



L 



Pit 1 ->&h1 
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[02] 
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(16) 



[03] 




* 400^ " 

(A) 
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[H4] 



VMAX 



VLWT 




P1LMT P1MAX 



j< )i -x w Pi ( p sec) 
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a: 

Vd 



( ng /dot) 



&£-t&A4fclS-fo1K '■ KT (ng/'C-dot) 



Pi = 

P2 =- £ 

PS = -jfc 

Vop«= 




<OE * & TR CO 
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(19) 
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[06] 



V (V) 
18.0 



— Pi 



Pz 



Pa 



18.0 



m jjm 



IB.O 



8.0 







18.0 



.122 



18.0 



_0331 



18.0 



•61EL 





^P«0.I87(>js) 

(T) Pi ' PlLMT 



© 
© 



4.488 



8.602 r(;jsec) 
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(21) 
UB9] 



®mW-5 -9 2 5 6 5 



i 




[01 0] 
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(22) 
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CHI 2] 



20 



M 15 
E 



0 Hf 



20 30 40 
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[HI 3] 




& 4g > 
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[S3 1 4] 



T 



VOP 




tp 



Pi 



T 



VOP 



T2 



P3 



r 




tas 



t2 S t3 ^.M \ t5 
Tbstamax \ tbf 
tbmaxtaf 
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